Abstract This study is the first to investigate whether and, if so, why Hispanics and non-Hispanic whites in the United States differ in the variability of their lifespans. Although Hispanics enjoy higher life expectancy than whites, very little is known about how lifespan variability-and thus uncertainty about length of life-differs by race/ethnicity. We use 2010 U.S. National Vital Statistics System data to calculate lifespan variance at ages 10+ for Hispanics and whites, and then decompose the Hispanic-white variance difference into cause-specific spread, allocation, and timing effects. In addition to their higher life expectancy relative to whites, Hispanics also exhibit 7 % lower lifespan variability, with a larger gap among women than men. Differences in cause-specific incidence (allocation effects) explain nearly two-thirds of Hispanics' lower lifespan variability, mainly because of the higher mortality from suicide, accidental poisoning, and lung cancer among whites. Most of the remaining Hispanic-white variance difference is due to greater age dispersion (spread effects) in mortality from heart disease and residual causes among whites than Hispanics. Thus, the Hispanic paradox-that a socioeconomically disadvantaged population (Hispanics) enjoys a mortality advantage over a socioeconomically advantaged population (whites)-pertains to lifespan variability as well as to life expectancy. Efforts to reduce Demography (2016) 53:215-239 
Introduction
Racial and ethnic differences in mortality in the United States are wide and well established. In the 2010 U.S. life tables, Hispanic life expectancy at birth was estimated at 81.4 years; in comparison, life expectancy for non-Hispanic whites (hereafter, whites) was 2.6 years lower and life expectancy for non-Hispanic blacks (hereafter, blacks) was 6.7 years lower (Arias 2014) . Hispanics exhibit higher life expectancy relative to whites despite their substantially lower socioeconomic status (SES). This pattern of higher life expectancy for Hispanics than for whites in the context of lower SES is known as the "Hispanic paradox" (Markides and Eschbach 2011) because it contests the fundamental importance of SES as a determinant of mortality differences (Baker et al. 2011; Elo 2009; Hummer and Lariscy 2011; Link and Phelan 1995) . However, considering only group differences in life expectancy misses an important aspect of health inequality: group differences in lifespan variability. Life expectancy captures the central moment-the average-of the distribution of lifespans in a population and is a common summary indicator of between-group mortality disparities. Lifespan variability, on the other hand, measures the dispersion-the second moment of the distribution of lifespans-and captures within-group disparities. Comparing across population groups, higher lifespan variability reflects greater inter-individual inequality and uncertainty in length of life (Edwards and Tuljapurkar 2005; Shkolnikov et al. 2003; Wilmoth and Horiuchi 1999) . Elevated lifespan variability in one population group versus another also indicates potential for public health interventions to reduce mortality inequality by averting premature mortality and presents challenges for individuals and institutions to allocate funds for retirement programs and later-life health expenses (Edwards 2013; Peltzman 2009 ; van Raalte et al. 2011) .
If Hispanics' higher life expectancy is accompanied by less individual variation in age at death relative to other groups, they exhibit particularly favorable longevity. Not only would Hispanics live longer, on average, but they would also do so more homogeneously across group members. Although variability in age at death has been inversely associated with life expectancy historically, research indicates that rising life expectancy does not necessarily compress variability in individual lifespans in contemporary societies. Two populations with similar mean age at death can exhibit very different dispersion around that mean (Smits and Monden 2009) ; and in the United States, the variability of adult lifespans is about the same now as it was in 1960, despite today's significantly higher life expectancy (Edwards and Tuljapurkar 2005) . Such findings challenge the idea that the distribution of age at death is automatically compressed by rising life expectancy so that, with respect to health disparities, the study of group differences in lifespan variability is now as strategic and important as the study of group differences in life expectancy.
This study uses 2010 U.S. National Vital Statistics System data to examine the magnitude of Hispanic-white differences in lifespan variability and their cause-specific underpinnings. We decompose the Hispanic-white difference in lifespan variance at ages 10+ into the contributions of (1) cause-specific variability in age at death (spread effect), (2) the number of deaths attributable to each cause (allocation effect), and (3) variability in cause-specific mean age at death (timing effect) (Nau and Firebaugh 2012) . By integrating demographic research on lifespan variability and racial/ethnic health disparities, we aim to identify which cause and age patterns of death help explain the Hispanic paradox-one of the most persistent substantive puzzles in the field of demography.
Background
Elevated lifespan variability is consistently demonstrated among disadvantaged populations relative to their more-advantaged counterparts. For instance, researchers have shown socioeconomic differences in lifespan variability in a number of countries with SES measured with a variety of indicators, including educational attainment Edwards and Tuljapurkar 2005; Shkolnikov et al. 2003 ; van Raalte et al. 2011 van Raalte et al. , 2012 , occupational class (van Raalte et al. 2014 (van Raalte et al. , 2015 , and income (Edwards and Tuljapurkar 2005) . The unequal distribution of health-enhancing socioeconomic resources across U.S. racial/ethnic groups may differentiate lifespan variability among disadvantaged minority groups relative to more socioeconomically advantaged whites. For instance, one-quarter of U.S. Hispanics and 28 % of blacks live in poverty compared with just 11 % of whites (Brown and Patten 2014) . At the same time, the SES-mortality gradient is less pronounced among Hispanics than among whites (Turra and Goldman 2007) . Although lifespan variability tends to be more dispersed among low-SES groups, the association may be weaker or nonexistent among Hispanics, as the Hispanic paradox would predict.
Although studies have examined racial/ethnic inequalities in mortality rates and life expectancy, examination of racial/ethnic inequalities in lifespan variability is limited. found that nonwhites exhibit greater variability above the modal age at death relative to whites. Similarly, Firebaugh (2012:1224) examined greater lifespan variability among Americans compared with Swedes and, among Americans, identified "nontrivial differences between whites and nonwhites in the spread, allocation, and timing effects for some specific causes." Neither of these studies, however, examined particular nonwhite subgroups of the U.S. population.
Only a few studies to date have considered racial/ethnic differences in lifespan variability in the United States, and most of them have focused on black-white differences. Edwards and Tuljapurkar (2005) compared black-white lifespan variability (measured as the standard deviation in age at death conditional on survival to age 10, S 10 ) using National Longitudinal Mortality Study (NLMS) data and found greater variability among blacks (S 10 = 16.7 years) than among whites (S 10 = 14.9 years). Lynch et al. (2003) showed that from 1972 to 1990, the greater lifespan variability among blacks became more compressed. In contrast, variability remained stagnant among whites. Most recently, Firebaugh et al. (2014) examined why lifespan variance is greater among blacks than among whites in the United States. They found that much of the variance difference between the two groups is due to greater within-cause variance among blacks relative to whites.
Despite 30 years of research on Hispanic mortality outcomes (see Eschbach 2005, 2011 for reviews), only one study to date has considered lifespan variability among Hispanics (Go et al. 1995) , although the findings of this study are difficult to integrate with what is known about Hispanic-white health disparities. Using California vital statistics and census data for years 1970 , 1980 , and 1990 colleagues examined the rectangularization of survival curves and compression of ageat-death distributions by race/ethnicity over time. Their results suggest that Hispanics in California had the lowest life expectancy as well as the largest standard deviation in age at death, and whites were characterized by much higher life expectancy and lower lifespan variability. This study serves as a benchmark for our estimates of Hispanic lifespan variability using current national-level data. One reason to be skeptical of the results of Go et al. is their finding of a substantial Hispanic disadvantage in life expectancy at birth relative to whites. For 1990, they reported a nearly 20-year life expectancy gap among males (67.1 years for white males and a mere 48.2 years among Hispanic males) and a 16-year gap among females (75.4 years among white females and 59.3 years among Hispanic females). These Hispanic life expectancy estimates are extremely low given that other studies examining Hispanic mortality in California and other southwestern states around that time found evidence of a longevity advantage of Hispanics over whites (Markides and Coreil 1986) . The Hispanic-white difference in variability warrants specific focus because of persistent questions about the observed Hispanic paradox in adult mortality and because Hispanics now represent the largest U.S. minority group. Additionally, in contrast to the analysis here, Go et al. considered all-cause mortality without examining specific causes of death. Examination of racial/ ethnic disparities in adult mortality by cause of death and age group is likely to provide additional insight about why lifespan variability differs for Hispanics and whites.
Although Hispanics exhibit lower age-adjusted all-cause mortality rates relative to whites, 1 patterns vary by age and cause of death. A Hispanic mortality advantage is not evident at all ages; adolescent and young adult Hispanics exhibit higher mortality risk relative to whites (Eschbach et al. 2007; Hayes-Bautista et al. 2002; Murphy et al. 2013) , which (all else being equal) would produce greater variability in the lifespans of Hispanics compared with whites. Hayes-Bautista and colleagues (2002) identified the Latino adolescent male mortality peak (LAMMP) as an anomaly of the Hispanic paradox among Hispanic males in California, finding that it was limited to ages 15-24 and was primarily the result of elevated risk of homicide among Hispanics relative to whites. Eschbach and colleagues (2007) reexamined mortality risk of Hispanic young adults in California and Texas and confirmed the homicide disadvantage among both foreign-born and U.S.-born Hispanic males as well as U.S.-born Hispanic females. Mortality rates of U.S.-born Hispanics also exceeded those of whites among males for deaths attributed to alcohol use, substance use, sexually transmitted diseases, and infectious/parasitic diseases and among females for sexually transmitted disease and infectious/parasitic disease deaths. Both the Hayes-Bautista et al. (2002) and Eschbach et al. (2007) studies found significantly lower suicide mortality among Hispanics relative to whites. Recent research notes that in addition to suicide, young Hispanics have lower death rates from the emerging epidemic in accidental poisoning deaths, such as overdose from prescription or illicit drugs (Chen et al. 2014) .
Beyond age 50, a Hispanic mortality advantage relative to whites clearly emerges as chronic and degenerative causes of death replace external causes as the leading underlying causes. Studies have found lower rates of cardiovascular disease and all-site cancer mortality among Hispanics compared with whites, the two causes that account for more than one-half of all U.S. deaths (Borrell and Crawford 2009; Hummer et al. 2000; Singh and Hiatt 2006; Sorlie et al. 1993) . Several recent studies have identified differential smoking patterns as a critical factor shaping the Hispanic paradox. Lung cancer and respiratory disease mortality, both very strongly linked to life course patterns of tobacco use, are much lower among Hispanics than whites (Lariscy et al. 2015; Singh and Siahpush 2001) . Blue and Fenelon (2011) found that Hispanics' lower smoking prevalence accounts for about 75 % of their life expectancy advantage relative to whites beyond age 50. As among Hispanic young adults, Hispanic older adults are not advantaged for all causes of death. Hispanic older adults exhibit higher mortality rates from diabetes and cirrhosis relative to whites (Singh and Hoyert 2000) , partly because of elevated levels of obesity and heavy alcohol consumption (Hummer et al. 1999) . However, deaths from these underlying causes account for only a small proportion of total deaths.
In sum, Hispanics exhibit an adult mortality advantage relative to whites, although patterns vary extensively by age and cause of death. How might these differences in age and cause-of-death patterns influence Hispanic-white differences in lifespan variability? Although lower mortality at any age increases life expectancy, the sensitivity of lifespan variability to lower mortality rates depends on the age groups experiencing them. Lower mortality at younger ages decreases lifespan variability, whereas lower mortality at older ages increases variability. Separating young adult deaths from older adult deaths is a threshold age, which lies just below life expectancy in high-income, low mortality countries (Gillespie et al. 2014; van Raalte and Caswell 2013; Zhang and Vaupel 2009) . The higher mortality among Hispanics relative to whites in adolescent and young adult ages (below the threshold age) could contribute to higher lifespan variability among Hispanics. At the same time, the lower mortality rate among Hispanics above the threshold age would also elevate Hispanics' variability, all else being equal. These age patterns may increase Hispanics' lifespan variability relative to whites, but it is currently unclear whether the patterns are substantial enough to elevate lifespan variability among Hispanics above that of whites. The Nau-Firebaugh decomposition approach provides an analytic tool for determining how cause-of-death patterns unfold throughout the adult lifespan to contribute to Hispanicwhite differences in lifespan variability.
Methods

Data
We use 2010 U.S. National Vital Statistics System data. Death count data come from the 2010 U.S. Multiple Cause of Death file available from the National Center for Health Statistics (NCHS) and include all U.S. deaths during the year 2010 (NCHS 2013a). Midyear population estimates for individuals ages 0-85+ come from 2010 postcensal, bridged-race U.S. population estimate data released by the U.S. Census Bureau (NCHS 2013b). Population estimates for individuals ages 85-100+ years were provided as an NCHS special request file. A particular strength of our data is that we use 2010 postcensal data rather than intercensal data, the latter of which extrapolate population change since the most recent decennial census and tend to underestimate the Hispanic population (Passel and Cohn 2011) . These data were selected because they are current, cover the entire U.S. population, include age in single years from 0 to 100+, and include detailed information regarding race/ethnicity and underlying cause of death. After dropping cases that do not meet our inclusion criteria (described in the upcoming Measures section), the final analytic data set includes 40,842,604 Hispanics and 178,263,151 whites ages 10+ in the denominators of death rates, with 139,046 Hispanic deaths and 1,956,916 white deaths in the numerators.
Measures
Race/Ethnicity
We compare lifespan variability among the two largest racial/ethnic groups in the United States: Hispanics and non-Hispanic whites. In the U.S. Census and vital statistics records, ethnicity (Hispanic or non-Hispanic) and race are separate items (OMB 1997) . In our study, Hispanics can be of any race. NonHispanic whites are identified as non-Hispanic on the ethnicity item and white on the race item. One concern when estimating Hispanic death rates with vital statistics data is that they may be too low as a result of ethnic misclassification (Hispanics reported as non-Hispanic) on death certificates. This issue could reduce the death count in the numerator of Hispanic death rate calculations and thus bias Hispanic death rates downward and life expectancy upward. However, Arias and colleagues (2008:1) found that Hispanic ethnicity reporting on death certificates is of sufficient quality and that "adjustment for death certificate misclassification did not significantly affect minority-majority mortality differentials." In the 2010 U.S. Hispanic life tables, Arias (2014) applied classification ratios derived from the NLMS to correct for ethnic misclassification on death certificates; results showed that Hispanics still exhibit a higher life expectancy at birth than whites. We do not adjust the data using Arias' approach because those adjustments are for all-cause mortality and thus are not applicable for our analysis of specific causes of death. However, sensitivity analyses showed that our estimates of lifespan variability among Hispanics and whites are similar to estimates adjusted for ethnic misclassification, giving us greater confidence that our estimate of Hispanic lifespan variability is robust to ethnic misclassification. 
Causes of Death
Underlying cause of death is classified according to the 10th revision of the International Statistical Classification of Diseases, Injuries, and Causes of Death (ICD-10). A very small number of deaths (n = 411, 0.02 % of total deaths) with missing information on underlying cause of death are excluded from the analysis. We examine the leading causes of death in the United States in 2010 as well as some less prevalent causes with notable racial/ethnic mortality differences. The 18 cause-of-death categories are heart disease, malignant neoplasms (cancer) other than of the lung, lung cancer, cerebrovascular disease, chronic lower respiratory disease, chronic liver disease and cirrhosis, homicide, suicide, accidental poisoning, other external causes, influenza/pneumonia, sexually transmitted or needle-transmitted diseases (STDs/NTDs), septicemia, other infectious diseases, diabetes, nephritis, Alzheimer's disease, and a residual category of causes of death not elsewhere classified (N.E.C.) (see Table 3 in the appendix for ICD-10 codes).
Variance in Age at Death at Ages 10+
We measure lifespan variability as variance in life table age at death at ages 10+ years (σ 10 2 ). Several inequality indicators other than variance have been used to measure lifespan variability (e.g., interquartile range, Gini coefficient, life disparity index, and Theil's index). Conclusions may depend on the indicator used due to their sensitivity to variability at different ages (Shkolnikov et al. 2003) , but in most instances, these variability measures are very highly correlated (van Raalte and Caswell 2013; Wilmoth and Horiuchi 1999) . Compared with the other indicators, variance is particularly well suited for additive decomposition into spread, allocation, and timing effects. Other studies of within-population variability in age at death rely on modal age at death as the central tendency indicator and the standard deviation above the modal age as the variability indicator Cheung et al. 2009; Kannisto 2000) . Although the modal approach is less sensitive to the age at left-truncation (Robine 2001) , it primarily measures variability in mortality due to biological aging (i.e., senescence) without capturing group differences in early-life mortality, which have strong potential for influencing racial/ethnic differences in lifespan variability.
We limit the data to individuals aged 10+ years given that small differences in infant and child mortality affect variance disproportionally. Although racial/ ethnic mortality differences exist in infancy and childhood (Hummer et al. 2007; Mathews and MacDorman 2013) , relatively few deaths occur at these young ages, and the Hispanic-white difference is quite small. The number of life table survivors at age 10 (l 10 ) in our data among Hispanics (99,363) is only slightly greater than l 10 for whites (99,314). The age-at-death distribution in modern, high-income societies has a bimodal functional form, with a relatively high number of deaths in the first year of life, few deaths throughout much of childhood and early adolescence, and a gradual increase throughout adulthood to an old-age mode. Including infant and child mortality in the decomposition could inflate differences in lifespan variance through small mortality differences at very young ages (Edwards and Tuljapurkar 2005) . Truncation past infant ages is therefore necessary to analyze variability in adult lifespans.
Analytic Approach
We apply the Nau-Firebaugh decomposition approach to examine differences in lifespan variability between Hispanics and whites. The decomposition process is developed and described in detail elsewhere (Nau and Firebaugh 2012 ; see also Firebaugh et al. 2014) . Briefly, this methodology decomposes differences in lifespan variance between two populations into the contributions of differences in (1) causespecific variability in age at death (spread effect), (2) number of deaths attributable to each cause (allocation effect), and (3) variability in cause-specific mean age at death (timing effect). To generate the necessary input for decomposition and minimize the influence of racial/ethnic differences in age structure, we construct multidecrement period life tables for Hispanic and white women and men ages 10+ years. These periodbased life tables describe the mortality schedule for a synthetic cohort in which individuals experience the age-and cause-specific mortality rates of 2010.
Lifespan variance at ages 10+ is calculated as follows:
where d(x) denotes the number of life table deaths at age x; l 10 denotes the number of survivors to age 10; e 10 2 equals life expectancy at age 10 squared; and ω is the maximum age in our data, the open-ended 100+ age group. 3 We also calculate life expectancy at age 10 for Hispanics and whites:
The Hispanic-white difference in lifespan variance (σ H 2 − σ W 2 ) can be decomposed into four additive cause-specific terms (spread, allocation, timing, and joint effects), described and expressed mathematically as follows.
Spread Effect
A pure spread effect would arise if two populations die from each cause at the same incidence and with the same mean age at death from each cause, but the two populations exhibit different variability in age of death for some or all causes. For instance, if deaths are more dispersed around the mean for some causes among whites than among Hispanics, then Hispanics would have lower lifespan variability due entirely to spread effects. Mathematically, using whites as the reference population, spread effects for cause c are expressed as
where σ cH 2 and σ cW 2 equal lifespan variance for cause c among Hispanics and whites, respectively; n cW equals the number of life table deaths from cause c among whites; and N equals the total number of life table deaths for each racial/ethnic group (i.e., 100,000). The formula for spread effect and all other effects are divided by N(σ H 2 − σ W 2 ) in order to express each effect as a proportion of the overall Hispanic-white difference in lifespan variability.
Allocation Effect
If Hispanics and whites experience the same cause-specific variance and mean age at death, their overall variances can still differ if one group experiences more life table deaths from causes that occur at particularly young or old ages. For example, suicide deaths tend to occur at young adult ages and are more common among whites than Hispanics. This elevated incidence of suicide deaths among whites far below the mean age at death would increase the overall variance among whites relative to Hispanics. Allocation effects for cause c are expressed as follows:
where Δx 2 cW equals the squared difference of the mean age at death from cause c for whites and the mean age at death from all causes among whites.
Timing Effect
Timing effects consist of group differences in the variability across cause-specific mean age at death. If Hispanics experience similar cause-specific incidence and variability to whites, they can still have less overall variability if their mean age at death from each cause is clustered closely together, and the mean age at death from each cause among whites diverges farther apart. Timing effects for cause c are expressed as
Joint Effect
To completely decompose the Hispanic-white difference in lifespan variability, we must include joint effects that represent allocation-spread and allocation-timing interaction terms. In our analysis, joint effects are minimal; thus, the Hispanic-white difference in lifespan variability is cleanly decomposed into spread, allocation, and timing components. Joint effects for cause c are expressed as
Results for all spread, allocation, and timing effects are multiplied by 100 so that they are expressed as percentages of the overall Hispanic-white difference in lifespan variability. Values less than 0 % and greater than 100 % are possible given that sizable negative values can offset values that exceed 100 % to constrain the total difference between lifespan variances to 100 %. In addition to presenting total cause-specific spread, allocation, timing, and joint effects, we also present effects separately by sex. Edwards and Tuljapurkar (2005) and Nau and Firebaugh (2012) found similar variability patterns for women and men, whereas Firebaugh et al. (2014) found that effects (particularly for spread) are larger for women than for men.
Results
Hispanic-White Differences in Lifespan Mean and Variability Figure 1 plots the life table distributions of age at death (sex-combined and sexstratified) and shows lifespan variance at ages 10+ (σ 10 2 ) and life expectancy at age 10 (e 10 ) for Hispanics and whites. Hispanics exhibit lower lifespan variance (σ 10 2 = 205.6) compared with whites (σ 10 2 = 221.5) in addition to higher life expectancy (e 10 = 72.7 years among Hispanics, and e 10 = 69.4 years among whites). In fact, the Hispanicwhite disparity in lifespan variability of 7 % exceeds the 5 % disparity in life expectancy between the two groups. Visual inspection of the lifespan distributions suggests that throughout young adulthood, the number of deaths from all causes does not differ markedly between Hispanics and whites. From about age 40 onward, the Hispanic d(x) curve falls below that of whites, and then peaks at a higher modal age and at a higher number of life table deaths. Thus, the age-at-death distribution among Hispanics is more compressed than among whites.
Two important findings are observed in the sex-specific distributions (Fig. 1) . First, the Hispanic-white difference in lifespan variability is larger among women than among men. Although lifespan variability is 7 % lower among Hispanics relative to whites overall, the gap is 15 % among women and 4 % among men. Second, among both Hispanics and whites, lifespan variability is lower for women relative to men. Thus, of the four racial-/ethnic-by-sex groups, Hispanic women exhibit the lowest lifespan variance, and white men exhibit the highest variance. We now turn to the decomposition results to identify the causes of death that distinguish Hispanics and whites and to determine whether spread, allocation, or timing effects are responsible for the Hispanic advantage in adult lifespan variability.
Causes of Death and Their Contribution to Lifespan Variability
The first two columns in Table 1 list the percentages of Hispanic and white deaths by cause in order of incidence among Hispanics, with the most common causes (heart disease, causes not elsewhere classified, and cancers other than lung cancer) at the top and the least common causes of death at the bottom. Total and sex-specific gross effects (presented in columns 3-5) are the sum of spread, allocation, timing, and joint effects and represent the percentage of the racial/ethnic difference in variance explained by each cause of death. The frequency of causes of death does not necessarily match their contribution to racial/ethnic group differences in lifespan variability. That is, some causes explain disproportionately more of the Hispanic-white variance difference than would be expected given their share of total deaths and are overcontributors. Other causes explain less of the difference in variance and are undercontributors.
Among cause-specific contributions to the Hispanic-white difference in variance, accidental poisoning and suicide are major overcontributors, accounting for 53.9 % and 48.2 %, respectively, of the Hispanic-white difference in lifespan variability but only 0.9 % of Hispanic deaths and 2.2 % of white deaths. Other notable overcontributors include lung cancer, lower respiratory disease, and other external causes. Note that negative gross values offset the substantial positive values for accidental poisoning, suicide, and other overcontributing causes to constrain the total of gross effects to 100 %. Four causes of death-diabetes, liver disease and cirrhosis, STDs/NTDs, and homicide-have nonnegligible negative effects on the Hispanic-white difference in lifespan variance, indicating that lifespan variance would be greater for Hispanics-not whites-if Hispanics and whites differed only with respect to Hispanic-White Differences in Lifespan Variabilitythose four causes. In that sense, these causes contribute negatively to (i.e., they reduce) the Hispanic advantage in lifespan variance.
The percentage of deaths from the two leading causes (heart disease and causes not elsewhere classified) roughly matches their gross contribution; these causes neither undercontribute nor overcontribute. The third and fourth most common causes of death among Hispanics-cancers (other than lung cancer) and cerebrovascular disease-undercontribute, together accounting for 21.6 % of Hispanic deaths and -12.7 % of the Hispanic-white difference in lifespan variance. Consistent with the larger lifespan variability difference among women shown in Fig. 1 , the sex-specific gross contributions for all causes indicate that 69.4 % of the Hispanic-white difference in lifespan variance occurs among women. In other words, if lifespan variance did not differ between Hispanic and white men, 69.4 % of the Hispanic-white difference in lifespan variability would remain because of the higher variability among white women relative to Hispanic women. Notes: Gross effects represent the sum of the spread, allocation, timing, and joint effects. N.E.C. = not elsewhere classified. STD/NTD = sexually transmitted diseases and needle-transmitted diseases. Other cancers include all cancers other than of the lung.
Source: 2010 U.S. vital statistics data.
Nau-Firebaugh Decomposition
We now examine why Hispanics exhibit lower lifespan variability relative to whites by decomposing the Hispanic-white difference in lifespan variability along both the cause-of-death and spread-allocation-timing axes. When we decompose Hispanic-white differences in lifespan variance into spread, allocation, and timing effects, we find that the allocation effect (differences in number of deaths attributable to each cause) explains 64.4 % of the difference in variance. This allocation effect is mainly because of the greater incidence of suicide, accidental poisoning, other external causes, and lung cancer among whites. The greater incidence of suicide (Fig. 2 ) and accidental poisoning (Fig. 3) among whites relative to Hispanics accounts for 54.8 % and 50.9 %, respectively, of the Hispanic-white difference in lifespan variability. 4 Even though suicide and accidental poisoning deaths account for a small proportion of all deaths, their concentration in young adult ages and substantially elevated levels among whites greatly increases lifespan variability among whites vis-à-vis Hispanics. Lung cancer and chronic lower respiratory disease, causes linked to cigarette smoking, operate entirely through allocation, with no discernible spread or timing effects (Table 2) . That is, Hispanics and whites exhibit similar variability in lung cancer and respiratory disease mortality (no spread effect) and roughly the same mean age at death for smoking-related causes (no timing effect), but many more whites than Hispanics die from lung cancer and respiratory disease (positive allocation effect). Together, lung cancer and chronic lower respiratory disease allocation effects account for 43 % of the Hispanic adult advantage in lifespan variability. Not all cause-specific allocation effects favor Hispanics; diabetes, homicide, heart disease, liver disease and cirrhosis, and STD/NTD mortality have sizable, negative allocation effects, indicating that the Hispanic-white difference in lifespan variability would be even greater were it not for the high incidence of mortality from these conditions among Hispanics.
After allocation effects, spread effects (cause-specific variability) are the second largest component, accounting for 26.1 % of the Hispanic advantage in adult lifespan variability. This means that cause-specific distributions tend to be more age-dispersed among whites than among Hispanics. When examining cause-specific spread effects, we find that most of the spread effect is due to deaths from heart disease (32.0 %) and causes not elsewhere classified (17.3 %), as shown in Table 2 , with no other causes contributing to Hispanic-white differences in spread in a meaningful way. As with allocation effects, spread effects for some causes are negative (e.g., other cancers, cerebrovascular disease, suicide, and accidental poisoning) and therefore compress the racial/ethnic difference in lifespan variability, but they are generally small in magnitude.
In addition to presenting sex-combined cause-specific spread, allocation, and timing effects, we also present effects separately for men and women. We find some substantial sex differences in lifespan variability by race/ethnicity. As mentioned earlier, all-cause gross effects (the sum of spread, allocation, timing, and joint effects) are much larger among women than men. Figure 4 displays spread, allocation, timing and joint effects by sex. The allocation effect, which accounts for two-thirds of the overall difference in lifespan variability, operates almost exclusively among men. It's particularly noteworthy that the seemingly negligible total timing effect (-0.1 %) conceals substantial but counterbalancing timing effects by sex. Sex-specific timing effects are 20.2 % for women and -20.3 % for men; thus, if Hispanic and white cause-specific means were equalized, the Hispanic-white difference in lifespan variability among females would close somewhat, but the Hispanic-white variability gap for men would expand. Figure 5 provides a visual representation of cause-specific allocation effects by sex to determine why allocation is so much more substantial among men. We focus on the Hispanic-White Differences in Lifespan Variabilityallocation component because it accounts for two-thirds of the Hispanic-white difference in lifespan variability. We organize the 18 causes into four larger cause categories: chronic diseases, infectious diseases, external causes, and residual causes. Several external causes of death stand out as having important sex differences, which comes as no surprise given that men have elevated external cause mortality rates compared with women (Rogers et al. 2010; Waldron et al. 2005) . For instance, we observe a large negative homicide allocation effect for men only. The male allocation effect for homicide is -22.2 %, indicating a greater incidence of homicide mortality among Hispanic men than white men, particularly through the age range of 10-40 years (Fig. 6) . Homicide mortality for females is much lower than among males, and no racial/ethnic difference is apparent. Allocation effects for suicide also vary substantially by sex, with men exhibiting a larger effect (42.0 %) and women exhibiting a smaller but still noteworthy influence on Hispanic-white differences in lifespan variability (12.8 %; Fig. 2 ). Although not as large as the sex differences for homicide and suicide, the allocation effect for accidental poisoning is also larger for men than for women (31.8 % and N.E.C.
Residual Causes
Other external 19.1 %, respectively). The all-cause female allocation effect is negligible because the large negative effects for heart disease (-23.2 %) and diabetes (-14.9 %) offset the positive effects from external causes.
Sensitivity Analysis
The sensitivity of lifespan variability to group differences in mortality rates depends on whether those differences exist above or below a threshold age. Lower death rates below the threshold age decrease lifespan variability, but lower death rates above the threshold increase variability. Our analyses have shown that the Hispanic advantage in lifespan variability is largely attributable to lower mortality rates from predominantly young adult causes. As an alternative analytic approach, we increase the index age from 10 years to 75 years to observe how our results change with a higher index age. An index age of 75 removes the influence of young adult deaths on the racial/ethnic difference in lifespan variability so that only old age deaths influence variability among Hispanics and whites.
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When considering only older adult deaths, Hispanics continue to exhibit higher life expectancy but now have higher lifespan variability relative to whites. Life expectancy at age 75 is 14.0 and 12.1 years among Hispanics and whites, respectively, and lifespan variability above age 75 is 49.3 and 43.6 among Hispanics and whites, respectively. Here, as in other studies, higher life expectancy does not automatically mean lower lifespan variability. After we remove the influence of early adult deaths and thus exclude the higher allocation effect at early adult deaths, spread effects account for the entirety of the higher variability among older Hispanics relative to older whites (see Table S1 in Online Supplement 1). Although Hispanics exhibit higher variability than whites at older ages because of lower mortality rates above the threshold age, 6 this is more than offset by lower mortality rates among Hispanics below the threshold age to produce lower variability in adult lifespans among Hispanics relative to whites. 5 Using the approximation of the threshold age derived by Gillespie et al. (2014) , the threshold ages at age 10 are about 68 years among Hispanics and about 65 years among whites. 6 Age-standardized mortality rates for Hispanics and whites ages 75+ are 5,582.8 and 7,357.6 per 100,000, respectively (authors' calculation). 
Discussion
Population health researchers have documented racial/ethnic disparities in life expectancy, but less attention has focused on racial/ethnic disparities in variability around that mean. Our results show that the mortality profile of U.S. Hispanics is characterized by lower lifespan variability relative to whites as well as higher life expectancy. To our knowledge, our study is the first to document a Hispanic advantage in lifespan variability among U.S. adults. The observation of less lifespan variability among Hispanics relative to whites despite Hispanics' lower SES represents an extension of the Hispanic paradox. That is, Hispanics are socioeconomically disadvantaged relative to whites and lifespan variability is generally lower among groups with higher levels of SES compared with their socioeconomically disadvantaged counterparts Edwards and Tuljapurkar 2005; van Raalte et al. 2011 van Raalte et al. , 2014 ); yet, Hispanic adults exhibit an advantage in lifespan variability relative to white adults. We also confirm that the overall U.S. age-at-death distribution is an aggregate of different distributions for each racial/ethnic group. Hispanics exhibit a more compressed distribution than whites (as we demonstrate), and blacks exhibit the most dispersed distribution (Edwards and Tuljapurkar 2005; Firebaugh et al. 2014; Lynch et al. 2003) . Thus, future reduction of U.S. lifespan variability will particularly depend upon reducing lifespan variability for blacks and whites.
Our analysis of Hispanic-white differences in lifespan variance, as opposed to conventional measures of mortality disparities such as life expectancy or mortality rates/ratios, offers numerous insights into the nature of the Hispanic adult mortality advantage. We identify the age groups and causes of death that either contribute to or detract from the Hispanic adult lifespan variability advantage. Causes with strong behavioral components that disproportionately occur at young adult ages clearly stand out. For instance, suicide and accidental poisoning contribute to Hispanics' lower lifespan variability, whereas homicide reduces the Hispanic advantage. Although earlier research has pointed to differential smoking patterns as a key factor shaping Hispanics' life expectancy and mortality rate advantage relative to whites (Blue and Fenelon 2011; Fenelon 2013; Lariscy et al. 2015) , the current study is the first to show that Hispanics' lower smoking prevalence also results in their favorable pattern of lower lifespan variability. The lower mortality from lung cancer and chronic lower respiratory disease among Hispanics accounts for 39 % of their lifespan variability advantage over whites.
Our emphasis on cause-specific mortality is also important because although Hispanics are advantaged on some population health dimensions (life expectancy and lifespan variability), they are disadvantaged in terms of mortality from particular causes (e.g., diabetes, cirrhosis, homicide, and sexually and needle-transmitted diseases). We find evidence consistent with the LAMMP in the homicide allocation effect (Eschbach et al. 2007; Hayes-Bautista et al. 2002) . Despite elevated homicide incidence among young Hispanic men at ages far below the mean age at death, the relatively small number of homicide deaths and elevated risk of mortality among whites compared with Hispanics from several other young adult causes of death, such as suicide and accidental poisoning, more than outweigh these Hispanic young adult homicide deaths. Although Hispanics have overall lower lifespan variability relative to whites, Hispanic lifespan variability has the potential to be reduced further through a lowering of the incidence of mortality from homicide, diabetes, cirrhosis, and sexually and needletransmitted diseases to the levels observed among whites.
Comparison With Prior Research
Our findings strongly contrast with those reported by Go et al. (1995) , the only previous study to date that measured lifespan variability among U.S. Hispanics. Go and colleagues concluded that Hispanics exhibit the worst mortality profile of all the racial/ethnic groups they examined, with Hispanics exhibiting higher lifespan variability and much lower life expectancy relative to whites, blacks, and Asians/others. In contrast, our study documents a Hispanic advantage in lifespan variability relative to whites. This finding is compatible with much of the previous research demonstrating a Hispanic adult mortality advantage in more conventional population health summary indicators, such as life expectancy and mortality rates.
How does the magnitude of the Hispanic-white difference in lifespan variability compare with differences between other population subgroups? For the sake of comparison, we take the square root of our measure lifespan variance at ages 10+ to convert it to lifespan standard deviation at ages 10+, S 10 , the indicator that is more often reported (Edwards and Tuljapurkar 2005) . The Hispanic-white S 10 difference of 0.6
:6 p ¼ 14:9 −14:3 is somewhat modest relative to the 1.5-year black-white difference observed by Firebaugh et al. (2014) . This is noteworthy because U.S. Hispanics and blacks are comparable in terms of socioeconomic disadvantage yet differ by more than two years in S 10 . Despite the favorable lifespan variability among Hispanics relative to whites in the United States, the difference between U.S. Hispanics and the country with the smallest S 10 is still substantial; S 10 for Sweden in 2010 was 12.5 years (authors' calculation using Human Mortality Database data), nearly two years less than S 10 for Hispanics. Even if lifespan variability of all Americans conformed to the variability of Hispanics, the United States would still rank well behind other high-income, low-mortality countries. In other words, the highly differentiated mortality patterns among U.S. racial/ ethnic groups are not responsible for the elevated lifespan variability of the United States as a whole.
In their development and original application of the spread-allocation-timing decomposition method, Nau and Firebaugh (2012) found that spread effects (within-cause variability) accounted for about two-thirds of the greater lifespan variability in the United States relative to Sweden, with allocation effects (group differences in cause-specific incidence) accounting for roughly the remaining one-third. In a later application of the decomposition method to the U.S. black-white difference in lifespan variability, Firebaugh and colleagues (2014) also found that spread effects explained the majority of the greater length-of-life inequality among blacks compared with whites. The current study is the first to find that allocation effects are the primary driver of subgroup differences in lifespan variability, explaining 64 % of the Hispanic-white difference in lifespan variability. Spread effects account for 26 % of the difference, less than one-half the contribution of allocation effects. It will be interesting to see which variance components (spread, allocation, and/or timing) emerge as the main factors in further applications of the Nau-Firebaugh decomposition approach. To date, no study has found that timing effects matter very much. However, future research may identify a context in which timing effects explain lifespan variability differences between populations defined by SES, birth cohort, country, temporal period, or health behavior.
Limitations
A number of limitations must be considered when interpreting our findings. The 18 causes of death we examine in our decomposition analysis do not operate independently but rather compete against one another. Individuals who die from causes most prevalent at young adult ages are removed from the population at risk of dying from chronic and degenerative causes that occur at older adult ages. One indication of competing risks would be a correspondence between positive allocation effects for early-life causes with negative allocation effects for later-life causes (Nau and Firebaugh 2012) , which is what we observe. Classification of underlying cause of death for older adults can be unreliable given that they may experience multiple contributing factors (Rosenberg 1999) . Relatedly, the full mortality burden of diseases that are generally regarded as contributing factors rather than the underlying cause of death (particularly diabetes) may be understated.
Accurate documentation of Hispanic mortality patterns remains difficult given data and methodological issues (i.e., racial/ethnic misclassification, selective in-and out-migration, age misreporting, and census undercount) that potentially bias mortality estimates for U.S. minority populations Elo et al. 2004; Markides and Eschbach 2005; Palloni and Arias 2004) . Hispanic life expectancy estimates using vital statistics data may be too high as a result of ethnic misclassification on death certificates (Hispanics reported as non-Hispanic) and salmon bias (Hispanic immigrants may die after returning to their country of origin and not have a U.S. death certificate). These issues reduce the death count in the numerator of Hispanic death rates and bias rates downward and life expectancy upward. We do not adjust the data using Arias' (2010) approach because those adjustments cannot be applied to cause-specific mortality. The Hispanic mortality advantage in life expectancy and lifespan variability continues to be observed even when vital statistics data are adjusted for these issues (Arias 2014) , but readers should be aware of these data quality concerns when interpreting our results.
Although we examine key age and cause-of-death patterns that influence Hispanics' lifespan variability, other sources of heterogeneity among Hispanics cannot be observed with our data. The U.S. Hispanic population is diverse on a number of dimensionsincluding nativity, country or origin, duration in the United States, English language proficiency, and legal status/citizenship-and these factors differentiate the mortality experience of Hispanic subgroups (Markides and Eschbach 2011; Riosmena et al. 2014 ). Nativity information is not available in the public-use vital statistics data. Also, pooling foreign-born and U.S.-born Hispanics ensures a sufficient number of deaths from each cause to produce stable results from our multidecrement life table functions. Although we are unable to test for nativity differences in Hispanic lifespan variability, we speculate that lifespan variability is lower among Hispanic immigrants than among U.S.-born Hispanics given that the Hispanic mortality advantage is much more pronounced among immigrants (Lariscy et al. 2015; Markides and Eschbach 2011) .
Conclusion
Lifespan variability differs by race/ethnicity among U.S. adults, with Hispanics exhibiting lower variability in addition to higher life expectancy relative to whites. Decomposition of racial/ethnic variance differences along both cause-of-death and spread-allocation-timing axes identified the sources of the Hispanic paradox in adult mortality and reveals strategies that could reduce lifespan variability for both groups. Our results suggest that this will not be a simple task and will require a multifaceted approach that addresses multiple sources of racial/ethnic mortality differences. For instance, two of the primary contributors to Hispanics' lower dispersion relative to whites are lower incidence (allocation effects) of lung cancer, suicide, accidental poisoning, and other external causes and less variability (spread effects) in heart disease deaths. Not only do these causes have very different etiologies and age patterns, but they also contribute to overall variance through different components. In order to diminish the health inequality represented by lifespan variability among all U.S. racial/ethnic groups and, ultimately, to close the lifespan variability gap between the United States and other high-income countries, policies should focus in particular on averting premature, young adult deaths. This strategy would simultaneously increase life expectancy and decrease lifespan variability, whereas strategies aimed at extending length of life among the oldest-old increases a population's life expectancy but at the expense of increasing lifespan variability (Gillespie et al. 2014; Kannisto 2001) .
Despite Hispanics' success in achieving higher life expectancy and lower lifespan variability relative to whites, they remain a socioeconomically disadvantaged group. Lifespan variability serves as an indicator of certainty regarding when individuals will die, which can facilitate how individuals and institutions set aside sufficient savings for retirement and later-life health expenses (Edwards 2013; Peltzman 2009 ). Although Hispanics have lower lifespan variability compared with whites, leading to greater certainty in when they will die, they have fewer financial resources. For instance, Hispanics earn lower wages than whites on average throughout their working lifetimes and hold less than 10 cents of wealth for every dollar of wealth held by whites (Kochar and Fry 2014) . Furthermore, Hispanics live longer, on average, than whites and thus are required to stretch their much smaller level of assets over a longer period of old age. In sum, Hispanics exhibit longer lives and more certainty in how long they will live, but they possess fewer resources to sustain themselves for a longer period of old-age dependence. Research and policy attention must address closing socioeconomic disparities between Hispanics and whites so that future cohorts of Hispanics achieve long and healthy lives. 
